PCT 



I R « 8 




(5D mmnfr® * 

C12N 15/55, 9/20 



Al 



(id ffiigt&m$4§- 



(43) BR&PflB 



WO 95/14783 



1995^6^10 (01.06.95) 



(21) 1 

(22) SRUKB 

(30)ff$fe»f r -^ 
^0^5/293631 



PCT/JP94/01965 
1994^11^210(21. 11. 94) 



1993^11^240(24. 11. 93) 



JP 



(71) BbSA l%®ifa<i-<xoft^K^x) 

BSfnmX^^tit SHOWA DENKO K. K. ) CJP/JPD 
T105 *SC«iE3fcfcniTil3#9^ Tokyo, (JP) 

(72) WH* :*«F 
(75)55^^/ffi^A 

#ffl IE ( YONEDA, Ta d a s h i ) C J P/J P 3 
»ttHWB(MIYOTA f Yoshiaki KJP/JPD 
*Sf &(OHNO, Kei JCJP/JPD 
SfHBi&(SASUGA, Jun j i ) CJP/JP] 
T267 ^3S*^$rfc*!E*ffk l TB 1 # l # 
BfomX^^tt gMIKBfrt Ohiba. (JP) 
(74) ftIA 

*f&± tt(OHIE. Kunihisa et a I.) 

T103 ^Wa^APT2T@2i6f iP^2t>7Pg 

^K4$«F*i^f Tokyo, (JP) 

<81)ffi£B 

US, R«W(AT, BE, CH, DE, DK, ES, FR, OB, OR, IB, 
IT, LU, MC, NL, PT, SE ) . 



(54) Title : LIPASE GENE AND VARIANT LIPASE 

(54) WR<D%& "J "—*m*&vmftv 
(57) Abstract 

A lipase gene isolated from a chromosome DNA of Pseudomonas mendocian SD702; a variant lipase gene 
obtained by the variation of the above gene; and a variant lipase coded for by the above variant gene and having 
physical or chemical properties changed thereby. The invention gene serves to facilitate production and modification 
of lipase LP or a variant lipase thereof. The modification of lipase LP permits production of a variant lipase that has 
a new amino acid sequence and is more suitable to industrial and other application than the lipase LP, thus providing 
a lipase usefiil in the fields of detergent, food processing, papermaking and so forth. 
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AM Tjvt-T 

at t-xhyr 

AU t^h7^7 

B B /</W< K* 
BE 

BF ^t-7rV 

bg y^^fyr 

bj ^-y 

BR ^7^ 

BY ^7/P—> 

CA * + ? 

CF 4>*77y**fi3l 

CG ny=f- 

CH X><* 

ci a— h-s?tf7— * 
cm y 

CN *g 

f!7 ^nifcfiiS 



EE **h=7 LK 

ES Ts^V LR 

FI 7^7^F LT 

FR 77^X LU 

GA ##y LV 

GB 4*rV* MC 

GE VfrVT MD 

GN *=7 MG 

gr *?y % y-Y ML 

HU /nV^!/- MN 

IE r^/Uy^K MR 

IS 7A*7VY MW 

it ^*y- MX 

J P 0* NE 

KE ^=7 NL 

KG *)\>**9V NO 

KP 81#E±£&AK#SlS NZ 

kr ifc-es^s pr 



X!)7^* 

y^yr 
y hr^r ^ 

7h^7 



RU BS/Tl* 

s.d x-yy^ 

SE xt*-ry 
SG 

SI ^n^7 

SK xa?7*7£fti 

SN ■fc*;tM' 

SZ ^75?7>K 

TD ^t- K 

*^***y 

hyn^-K- h/<=* 

UA i)9 74jt 

ug ?#yy 

U S jfeSl 

UZ ^x^x^y^frB 

VM iVy t. 



TG 
TJ 
TM 
TT 



WO 95/14783 




PCT/JP94/01965 



mm 

5 &rj#s? 

10 

SfloXfflS?^ ?Bik3WiLT©E*ffl»*x jm+ffi»©«IS©fc«)©» 

So 

y/<~tf£££t*«fc£tt£ LT(i> «>a-K*^X ( Pseudomonas ) 
i^ 7;l/*'J^7 ( Alcaligenes ) 1, An-;b (Mucor) Jg N 

y ( Candida ) I N 7 ^ 3-5 ( Humicola ) Jlft £^ft]btlT^£o 
20 £*i £>©*£!* y /*-H?it£?#K»3ftTl**fc©j&n>< o^&Sfr\ 
#T?t> '>a- K**X ( Pseudomonas ) ICit^Mft® U 

( Pseudomonas fragi ) (#§{§Bg 62-228279 . 
#§i¥2-39890) » ya-K^t^'tA'yx ( Pseudomonas cepacia ) 
25 (#^¥3-87187 , #Pf¥3-47079) , 5/ a - K * * X • 7*f-^ 
(Pseudomonas putida) N a. - K * ± X • •> a - K 7 ;l/ ij »J y * X 
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( Pseudomonas pseudoalcaligenes ) (#1^^3-500845) n i/ a. — K* 
• Ti^^y t ( Pseudomonas aeruginosa ) (J. Gen. Microbiol. 
(1992) 138, 1325-1335) >» i/a-F^tXsp. ( Pseudomonas sp.) 
10 9 (J.Biol. Chem. (1991) 266, 18135-18140) » S/a- b**i-7> • 
5 ^;Wx ( Pseudomonas glumae ) (Appl. Envir. Microbiol. (1992) 58, 
12, 3787-3791) #fcSo 
J/ a - K*** ( Pseudomonas ) JRffl8j&<#$£gf 5 'J^-tffcU 

15 $§¥4-500608 ^ItJ^ofT- & b»J 2> £ tftb Z> 0 
»H 1 {c|E«® 7 5 7 ME?"J * * t * fr£ U /< - -tf (JKT 'J '< - * L 
6-38746) o 

20 

*ffcl!®iWH\ ±E!M— tfLP*a- KtSfltfe^Rtf*©** 
U'^* f- KE*k &0fU^-«tfLPO«aWttKt>L< tifb^ttttJK*! 

25 JMM'«-**3- K***J:$K:* * L/^-f- KEW**JILfcitfe?* 
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^ltitIIIM^£iftI¥X!£&M&EJr(National Institute of 
5 Bioscience and Human-Technology, Agency of Industrial Science 
and Technology) \z §f£ $ ftT ^ 6 a - Ktt^ • > > K -> ^* 
( Pseudomonas mendocina ) S D 7 0 2 flUC^t -5 y /n° - Hf itfe^^ 
$ f# L fc o * * 5/ a - K * * X • * > K 2/ * ( Pseudomonas 
mendocina ) S D 7 0 2&ti> 1992^5^ 1 B f*7f ±E»K«M *ft 
10 & ft F E R M P - 1 2 9 4 4tt*3HE*# 1993^5^1 

BfcHt*7^X h£i&J (BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSE OF 
PATENT PPROC£DURE)fcg^< Blg^!Efc#W$ftx FERM BP- 

15 4 2 9 ltt*3KM*<tf#3*lT^*o 

S D 7 0 2^^*itfe^©#mW^^m^ctf9, «J/n°-¥LP 
©7 ^ 7 I?iE?iJ© H@&±©7 ^ y MZi&CDT S 
■j/<~tf*3- Kt* J; -Sic** u** KETWMSftfcafc^fcJR 

20 *u a*©5Mi*acicj;D#a©y^— tf**fco cft£©u^--t?© 
^© its # ^ -e j; t) Mm u «j >< - b ft s c jt &kb i . 

25 i ) ie^j#^ i e e« a ft fc y Kt * entf 2 ic ib« 
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2) E*Jfrt2CE*3*ifc** KEBI©-«*£friaElE 
t&©it£?s 

3) it£Ws EJ(«2 KB** tifc7 ^ f KiJiJO^»** 
tr U tfitfc^T* SfilE 1 E*oitfe^ 

5 4) mm^iiz&mztifcT i ;mmm<Do*>'j>ti< tb-mm® 

5) E?'JM1 lcE«*ftfc7 S ;i*E7>Jt> L < ii*©T S y $?E?iJ 
£4>tt< i t> 5 0%£t±©ffl|Hltt£WtS7 * ;iie^ji:*IJ-5^0ffi 
g : 18s 21> 2 5s 3 K 43s 6 0s 75s 79s 93s 104s 
10 107s 125s 142s 145s 148s 155s 156s 159s 
164s 183s 198s 203s 210s 216s 222s 223s 
224s 242s 246s 247s 257s 266s 267s 276s 
fcj;tf2 9 2 <Do*><D>pU < t t>-@fiJr®7 $ V»g53rt<flfe©7 $ 

15 6) &©g& : G 1 y 1 8 A 1 a ; M e t 2 1 L e u ; A s p 2 5 L 
eu ;Asp25Arg;Asn31Asp ;Asp43Asn ; A 1 
a60Val ; I 1 e 7 5 L e u ; G 1 y 7 9P r o ; Th r 9 3 Va 
1 ;Vall04Ile;Vall07Ala;Glyl25Gln; 
I lel42Leu;Glyl45Ser ;Thrl48Al a ; G 1 

20 yl55Ser;Serl56Gly;Thrl59Gly;Alal 
6 4 S e r ;Phel83Tyr ;Serl98Lys ; Arg203 
Ser;Thr210Ser;Val216Phe;Leu222Al 
a ;Leu223Phe ;Met224Leu ; Arg 2 4 2Thr ; 
Arg246Hi s ;Met247Leu ; Me t 2 5 7 L e u ; Th 

25 r266Val ;Leu267Phe;Asp276Ser; ts&tfG 
1 y 2 9 2 S e t <D o *><D'}>ft < £ 1 o££t?liifE 5E«©££# U 
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7 ) ItflE 4 7!jS 6 0 tiff fifr fcE«©*JI# »J * a - K* S * 

8) E^JfMf 1 fcfEIBStirtiT S yKEJ&JfciSttSifcOttfll : 1 8^ 
5 2 K 25^ 3U 43> 60s 75s 79s 93s 104s 107s 

125s 142s 145s 148s 155s 156s 159s 164s 
183s 198s 203s 210s 216s 222s 223s 224s 
242s 246s 247s 257s 266s 267s 2 7 6^ fccfctf 2 

10 iHStifcU/<--tf*3- K* *J:3fc* E*J##2K:K«3ftfc** u 
*f- KEWO»J6t*«ffi*<*!S*nfcitfi^ 

9) EMMfl »cE«S*ifc7 S JWLWMK*\.*T&0T i JW&M> 
©ggl :Glyl8Ala ;Met21Leu ;Asp25Leu ;A 
sp25Arg ;Asn31Asp ;Asp43Asn ; A 1 a60V 

15 al;Ile75Leu;Gly79Pro;Thr93Val;Va 
11041 1 e ; Va 1 107A1 a ; Glyl25Gln ; I lei 
42Leu;Glyl45Ser;Thrl48Ala;Glyl55 
Ser;Serl56Gly;Thrl59Gly;Alal64Se 
r ; Phel83Tyr ; Se rl98Lys ;Arg203Se r ; 

20 Thr210Ser;Val216Phe;Leu222Ala;Le 
u223Phe ; Me t 2 2 4 L e u ; A r g 2 4 2Th r ;Arg2 
46Hi s ;Met247Leu;Met257Leu ;Thr266 
Val ;Leu267Phe ;Asp276Ser ; £ «fc G 1 y 2 9 
2 S e r(boh(D'ptl< th lo^4$nfciJ/<-^a- Kt£ «fc 5 

25 EWM2lcE«*nfc?^U*f-KEWO»J6t**tt3&<M* 
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5 mnmrntemw 

7 7 -y-ZU&Zftt^m&mmt, G l y l 8 A l a £S!E£ft6o 

D N A b M£t SCi^^o 
A7^f^5 U So U^°--tfO^:gl5t^(i-^CD7 S y 

20 &<SWi N ? 'J 7y->0^^i4T , li N 'jA'-^ML^^llt 
MDNA^^7 y -*fHHU y'<-*©*K*£fc»35±-c¥ 
«^itSo 'J tf»fi^*^t?ftfe#DNA»r)t*»o|B««4^ * 
ono--0|E|f9{i N y/<-tf#M*£#-9 u *fcfci;:£i;S* >J 7 

25 m*t*c:i*<-e**o 

**Wfcfe^T* EWH i cut* ftfc U - ^ L P ® 7 5 
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mnu ^7X; kp sdl 2 3oummmmm^^to e*®^ep 

5 ft99<DMlti:tt« 

rtOl&SftSftg^ ■&3ftfcft07*>'flfca£®«ft (3XMHE) 
10 00lc£K**c£K:J;&^£ft*o fll*.M\ 1 8 ©M© ^ y S/ 
7 7->TfM*nfc*««JI#tt^ G 1 y 1 8 A 1 a iSIEStlSo 

D N A 6 3M8ft SCi **T" ft Z o 

MDNA5^7 y -*f|?«!U y/<-tf©Mt*£t?*35±T¥ 
«S*t*o y^— tfitft^^trftfeftDNAlJfit^^olfflKti^ * 

0 3d--©|hI«3(c n y^-wsff^^t-s/c&K^i;*? y 7 
25 *it«:Wi4. 
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LT (*>> U/<— tfLP*a- K*** * u** KE*J*£fcflt 

(M. J. Zoller, M. Smith, "Method in Enzymology" vol. 100, R. Wu, L. 
Grossmann, K. Moldave ed. , P468, Academic Press (1983)) T&tK 
ty>r)\, (Kunkel) & (Kunkel, T. A. (1985) Proc.Natl. Acad. USA., 82, 
488) ^^f 7 7 K • 7a^h?X (Gapped duplex) & (Karmer, W. 
15 et al (1984) Nucl. AcidsRes. , 12, 9441) So 

ij y ^-Hf ,f iJ7^«>g> (PGR) (Mullis, 

K. , Faloona, F. , Scharf, S. , Saiki, R/. Horn, G. and Erlich, H. , (1986) 
Cold Spring Harber Symp. 51:263)tt£ t>* * 0 

^ x _> . ij 7? *> 3 > (PCR) Efc*fT9#& (Zhou,Y., Zhang, X. 
25 , Ebright.R.H. (1991) Nucleic Acid Research 19, 6052, Tindall.K. 
R., Kunkel, T. A. (1988) Biochemistry 27, 6008-6013) ^> 
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tt^DNAtfU y 5— tf*ffl^TDN A^i|iHfS£fT (Liao. X. , 

Wise, J. A. (1990) Gene 107-111) j&<*So 

(Myers, R. M. , Lerman, L. S. , Maniatis, T. (1985) Science 229, 242- 

5 247) izztt&Zo M*ec:$-a:*j6rj*ttcn&fcia&n'ffliio*nfir 

J; 5tLTHfc*JI(*:y^--tfaie?**±«K:»At*o.l«*tf^ 
5/a- K*** ( Pseudomonas ) llfflM^?g±i Ltll^l^ R S 
F 1 0 1 0f©£iii^7X; Kt&*^Tftfett*fc£J£fc*t#3 

15 * 0 

y a - K**X ( Pseudomonas ) H$fflffi£lt±£ Ltffll^wl^ $L 
flc»T#-tt><> KKtt*4T«JI#y/<--tf**«t*o M#'J 
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KHftOSHeftfcff* L^7 5 y»EWOffiKtt% 18s 3 1* 6 0* 
5 79s 93s 104s 125s 145s 155s 164s 183s 20 
3s 216s 223s 242s 246s 267s 2 9 2 T?*S 0 

ft £ Ll^IftO^i LTlis Glyl8Ala;Asn31As 
p;Ala60Val ; G 1 y 7 9 P r o ; Th r 9 3Va 1 ; V a 1 
104Ile;Glyl25Gln;Glyl45Ser;Glyl5 
10 5 S. e r ; A 1 a 1 6 4 S e r ; P h e 1 8 3 T y r ; A r g 2 0 3 S 
er;Val216Phe;Leu223Phe;Arg242Thr; 
Arg246His;Leu267Phe, G 1 y 2 9 2 S e r®ii 

iMKDBtffcfcff* LOT 5 7 llE?iJ©&g(is 2U 2 5s 4 3s 7 
5s 107s 142s 148s 156s 159s 198s 210s 22 
20 2 s 2 2 4s 2 4 7s 2 5 7s 2 6 6s 2 7 6T*S 0 

ft* U*M!0^#0J£ LTfis Met21Leu;Asp25Le 
u;Asp25Arg;Asp43Asn; I le75Leu;Val 
107A1 a ; I 1 e 1 4 2 L e u ; Th r 1 4 8 A 1 a ; S e r 1 5 
6Gly;Thrl59Gly;Serl98Lys;Thr210S 
25 er ; Leu 2 2 2 Al a ;Met224Leu;Met247Leu; 
Met257Leu;Thr266Val ;Asp276Ser £Df^ 
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W£<l>tt< it> 5 O%KU:0ffl|5]&£^t7 5 yKEW**t* 

i^©7 $ yi?E?ij<h^&£Wt*gpj 7 s smmmzmwi 

10 £W«***fci&©*&0JBIB 

a - ^ X • p< > K is ± ( Pseudomonas mendocina ) S D 7 0 2 
15 WZL%® (* 'J ^7 h > 1 %n SSx + x 0.5%> i£ft^ h 'J * A 
0.5%) 3 0mli:HSU 3 7 VT~ 1 Bfe^ggU at^^Jilc <fc o T± 
"?t£&£U Bft£*i£o Ctl* (UMttft* h U 1 OmM E 

DTA^5 OmMh>jX|||ijft (pH8) 5ml fcMLfc 0 
CtliC'J y^-A 2. 5m g t RN a s e AO. 25m g £ 3 7°CT 

20 3 0£IM*frlcS£$U *»3tffc 0 *©ft* 6 0*CT10aiBHn 
*U ££fcRr*{fc*tffco C©*«1CTEM&« (ImM EDTA 

OmMh uxiHMMtt (pH8) ) T«$tfc7x;~;i/ 

*SC££3lHl»!>jgLrt:o 3@BlclHlJKLfc7.kjfl;:- 2 (TCfcft^L 
25 ytx^y -;l/*2l&*JP^x ffl^77f^ ^"eSffiofco COfcfc 
Mx^7-;K"J >XlfcgU «EE«*U TEiilr^ 0.5m 1 fc^ 



- 10 - 



WO 95/14783 PCT/JP94/01965 



mmm2 :MDNA7^y7'j-o^i 

ttk&ftDNAZUmmmE c oR I t«7)iLfcI, 7iy-A. 
* DD*;l/A${iL x^y-;l/^jjSiw«fct3DNA»TK-^lH|iRtfeo 
5 37; KpWE15*38i:EcoRI TftJBU 7i^HX7? 

IffeSfciTofco S#*T4DNA»J#-tf*JS^T*ISLfco - 

*»^/*S/»>A*^t?LiSttT»*Lfc*IIM*»*6 0 0 a 1 (cfln 
;U 37tT15^V + a ^-Mfc^ L^Mlm 1 fcitt* J; 
10 9fcJn;U 3 7°CT*1 #KK Iz + a'*- h Lfc„ C tl£7 > h° i/ U > 
5 0ppm^tLTOi (LJgJfifcTtfn-x 1. 5%T@J&fc 
fc&tfU 3 7t37f llftSftLfco «I10003o--©^K|£ 

HIM 3 : *U HZ Is** K7o-7*0ft8! 
15 *t£! I fc 'J — tf © N * Jj| 7 S y ®E?>J *75y» 5/ - 

32 P - AT Pfc<fctf T 4 # U 7 ? I/** V*J'—V£ljajL* 3 7°CT1 
20 : U Kt^afi^©** 

X7>r ;^-±T3 7 o CTlBfci£SL£ 0 7 J Jl?-£mi. 0.5M* 
Rfc* h "J -7A/ 1.5M*<b* h U •>A»*fcSLfc5tt±1?l 0#Pb1 
^S£-feK 1.5M*ffc* h D «7A, lMhiJxMiM (pH7) t 
25 *Lfc5ltt±-e7£IHU 20*ft]Lfco 7 4 Jl?—%8 0 < tJT2^rF^!^ 
BfcU 0.5% KfWl'BK* hU7A(SDS)/6xSSC(lxS 
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nxSSCIilxSS C © n £©M©:Hb:*- h U h 
U ^A^^^rS^t-So ) tprm®&,&ZVcftlko 0.1% KfS/^H 
it^hU^A (SDS) / 5 x r h?§?£ (Denhardts solution) 

5 (0.1 %f i c o 1 U 0.1 Jf*U ti'-^t'D U K>> 0.1 %BSA) 

K^o-T^flD;^ 7^ ^^-o^^^U ^tf-* 3 >£3 7°CT1 
Hfcfr ofco 7>r;l/*-*4xSSCTl O^f^ 2 x S S c-e 

10 2 0 ftffl 2 HU 1 x S S C T- 2 0 #K 2 @^ I tz 0 

E c o R I -e5>i?L/cir)t^7^P-xmm^ilT^^iL. - Fo-fe/b 

15 ^©^llgT'i^lf W^'J^^-fa >*ffo^ 0 ^-©^m> 18k 
b pCDirJi'K'W y^^L^o 

C©&rjn£ls]iKU 7 , 7X;KpUC119<OEcoR I MlC^fg 
U *M J Ml 0 1*38*16311 fco :©^7X; K*@JRU ftOR 

20 ftofco 2.3kb v®m*ntzo 

HJfe0J4T**#*: 2.3k b pOirit^P U C 1 1 90S a c I SBftfcji 
T^IIJMI 0 lZi&n&mitZo ZVfvXi K*P SDL 2 
3£fi£lfco 75 KpSDL2 3®fiII8»*»BI*BIlK^to 
25 CO^n; K*ffl^T, * yif-O : Jt** (Sanger.F., 
Nicklen,S.,Coulson,A.R. (1977) Proc. Natl. Acad. Sci. USA. .74, 5463) 
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"e'J'^-Hfiife^DN A©2 ? Vt* KE*iJ&&£Lfco tfcfo^N A 

5 ©EflJfr 5>«£3ns 7 s yKEW*E^J«n?^to 

ij/N°-4f0T S yW^WS^CilLfcW (A 1 a 6 0 
Va lH<(Heu 2 2 3 Phe) Ofltfe^fc&T© £ 0 fco 
«^HWIC7 * yK*£fctSfcl£>> EMM 5 EMM 6 

X ; Kp S D L 2 3 (1U1) *ffl^fc 0 P SDL 2 3tffl^t^HfiB 
W313t (Hf rKL16PO/45 [lysA (61-62)], 
dutl, nugl, thy-1, relAl) £Jtm$£i$IU C©JB 
15 i y i/ > ? (Viera, J. and Messing, J. (1987) 

Method in Enzymology, 153, 3-11) fcft^ 1 #«D N A *HSI U D 

N A^cDTtf + ^f- ^ >®— W^f*** v">5 ->;Kctt^g|t>o fc— * 

20 7--'J>//<y77- (2 0mMh »J Xit®$®& (pH8)s 10 
mMM^^^i/^As 5 0mMMthiJ>7A N ImM DTT) * 
T?S£U 6 5t!T«l 5##g^ 3 7^*1 5£MU £JHR*y 

&{c N :iDDNAI^i: 2.5fti0^^f > ( >3>^y77- 
25 ( 5 0 mM T r i s H C 1 , p H8. 0 , 6 0 mM CHgCOONH^ 
5mM MgCl 9 s 5mM DTT, ImM NAD, 0.5 mM 
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dATPJ.5 mM dCTP. 0.5 mM d G T P N 0.5 niM dTT 
P) fcftliU §bi:E. coli DNA<J^iT4DNA#U 
5-Hf^SD^.T2 5 tT* 2 ^FltS btffiilOM^fTo fc 0 
CODNAtffllr^^liBMH 7 1-18 mat S £^Kfi& U 

±E®«fc'5fcftlSlfc77* $ K&S a c I -e5t£K#j5?$U 

F Y 4 2£S a c I ~1*%&Km'&. ±E® «k ^ U 
/N e -4££&Mft&#frDNA»rfi-£M£U T 4 D N A U 

ot«f&^i\ «jmi o n**EKl6iftU #^-7^>> 

15 ff6*&©3o^-£iitRL*:o £ tl bO^K^^I* t) 75 X 5 KDNA 
fcfflfctU ffilSU U pMFY42©SacI iflHrSBttiC^Stt D 
^-■tfitfc^^fcS a c I DNABNttftfAStifc^x* K*#fc 0 

9 $c ( i/ a — K * ^" * • ^>K , >^* ( Pseudomonas mendocina ) S D 
7 0 2 IfcfcN - y f-^-N' --hD-N-- hnv^7-i?>*ftffl 

tttt>^ tfLD9l**LSit5ml"POD=0.7 *T4W$*fc 
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5 .KDN AfcflDiU 4mmtiH:|L/:^ * 5 * K 

(BIORAD) $±M V - > • - • x U 9 a> • '>XfA 

5 (Gene Pulser electropolation system) i:J;!3illffi^;^ 
E 2.5k V, mm^*2 5//F > JSftlOOOQ) ^fc 0 KS 
«*K:L««l*lmlln^ 3 7 °C"? 1 NrMfl i o i£S L fc«U 
4 : ;y 2 0 p p m*>«fc 'J/<--tf0g@T*>£;fr U -^^citA 
S>b ^^L|^lfii:i$Lt. 3 7 0 C-?lBfci£SU 4WLfc3 

:i©^«iffc&ffc£. 7>f-> (Twe e n) 8 0*1K£WU £® 
th'J-)AT'pH9 lc|^^LA:'J^ 0 -^j^^3 0 0 m 1 tfrT? 3 5 ts 
14^Flii9^IU **+K**#U^— tf*A»A***fco C 

#IiU a#f»w«fcoT5K^*lifti^ CMt^D-x*7Ai:tj!!ilU 

20 Uttfll 7 T»« L fc$ft#gft^Mtw J: Z^mW U /<-■ 

2 8 0 nm©RflT-j£fcLTJBtt*HJEU »4ffl U It ft L 

p — h d 7 x — il'^'il^ n 7~ — h (&Tp N P P ttot) £2mg/ 

25 £10 OmMh* (Bicine buffer) (p H 8.0) & 1 : 1 0 
©*£?»tf* gKi#&£t£ 0 IIM5 0 0 0 1 fc#*«2 0 /z 1 
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*fti;U 0»WRJK*#fcaU lNi&i!£ 2 0 0 » 1 In*. 

1 a60Va l£«fctfLeu223Phe) U ©&$J£tt*£TF 
©•k5fcill5£Lfco Effitt**©* M#U^--tf«43«kCf»4a!U 
5 0raMi^i^>777- (pHl 0) <K 6 0°C^1 0# 
Rflllt^ lM~l?igtt*fllJ£Lfco »&S©lM*©*WMfl©iS 
10 tt£ 1 0 0 i Lfci ^cD^m^^l fc**o 



1 



15 











1 0 0 


5 1 


Ala 60 Val 


9 8 


5 9 


Leu 223 Phe 


6 4 


8 4 





*^BJ{c«fc-5 U L PO&gKlitK Ml© 7 i JW£3\ 

L PKit^T. «*tf*Mttt>L<ttJfci&tt©±# 
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mm 

mm^r i 

E?iJ®££ : 2 9 3 

h$np- : mm 
mm 

: K-t^-X • y > K->^ (Pseudomonas mendocina) 

10 *g : S D 7 0 2 

Ala Trp Phe Gly Ser Ser Gly Tyr Thr Gin Thr Lys Tyr Pro He Val 
15 10 15 

Leu Gly His Gly Met Leu Gly Phe Asp Ser He Leu Gly Val Asn Tyr 
15 20 25 30 

Trp Tyr Gly He Pro Ala Ala Leu Arg Arg Asp Gly Ala Ser Val Tyr 

35 40 45 

Val Thr Glu Val Ser Gin Leu Asp Thr Ser Glu Ala Arg Gly Glu Gin 
50 55 60 

20 Leu Leu Gin Gin Val Glu Asp He Val Ala lie Ser Gly Lys Gly Lys 
65 70 75 80 

Val Asn Leu lie Gly His Ser His Gly Gly Pro Thr Thr Arg Tyr Val 

85 90 95 

Ala Ala Val Arg Pro Asp Leu Val Ala Ser Val Thr Ser Val Gly Ala 
25 100 105 HO 

Pro His Lys Gly Ser Ala Ala Ala Asp Phe Leu Lys Gly He Ser Asp 

115 120 125 

Gly Pro Ala Gly Pro Val Ala Thr Pro Leu Leu Ala Gly He Val Asn 
130 135 140 
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Gly Leu Gly Thr Leu He Asn Phe Leu Ser Gly Ser Ser Ser Thr Thr 
145 150 155 160 

Pro Gin Asn Ala Leu Gly Ser Leu Glu Ser Leu Asn Ser Glu Gly Ala 
165 170 175 

5 Ala Arg Phe Asn Ala Lys Phe Pro Gin Gly lie Pro Thr Ser Ala Cys 

180 185 190 

Gly Glu Gly Ala Tyr Ser Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser 

195 200 205 

Gly Thr Ser Pro Leu Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Met 
10 210 215 220 

Gly Ala Ser Ser Leu Thr Phe Gly Ser Glu Ala Asn Asp Gly Leu Val 
225 230 235 240 

Gly Arg Cys Ser Ser Arg Met Gly Gin Val He Arg Asp Asn Tyr Arg 
245 250 255 

15 Met Asn His Leu Asp Glu Val Asn Gin Thr Leu Gly Leu Thr Ser Leu 

260 265 270 

Phe Glu Thr Asp Pro Val Thr Val Tyr Arg Gin His Ala Asn Arg Leu 

275 280 285 

Lys Asn Ala Gly Leu 
20 290 

Efll#t : 2 
@E?'J0££ : 8 7 9 

mnom : mm 

25 mm : -#§I 

W&\G>ffl& : Genomic DNA 

mm 

: i/ a— K-E-^X • t > K^^CPseudomonas mendocina) 
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W% : S D 7 0 2 

#i[^^tiE-t : mat peptide 
: 1. . 879 

5 tt**«5ELfc£ife: S 

GCC TGG TTC GGC TCC TCC GGC TAC ACC CAG ACC AAG TAC CCC ATC GTC 48 
Ala Trp Phe Gly Ser Ser Gly Tyr Thr Gin Thr Lys Tyr Pro He Val 
15 10 15 

10 CTC GGC CAC GGC ATG CTC GGC TTC GAC AGC ATC CTC GGC GTC AAT TAC 96 
Leu Gly His Gly Met Leu Gly Phe Asp Ser He Leu Gly Val Asn Tyr 

20 25 30 

TGG TAT GGC ATC CCG GCC GCC CTG CGC CGC GAC GGT GCC AGC GTC TAC 144 
Trp Tyr Gly He Pro Ala Ala Leu Arg Arg Asp Gly Ala Ser Val Tyr 

15 35 40 45 

GTC ACC GAG GTC AGT CAG CTC GAT ACC TCC GAA GCG CGC GGC GAG CAG 192 
Val Thr Glu Val Ser Gin Leu Asp Thr Ser Glu Ala Arg Gly Glu Gin 

50 55 60 

TTG CTG CAG CAA GTC GAG GAT ATC GTC GCC ATC AGC GGC AAA GGC AAG 240 

20 Leu Leu Gin Gin Val Glu Asp He Val Ala He Ser Gly Lys Gly Lys 
65 70 75 80 

GTC AAT CTG ATC GGC CAC AGC CAC GGC GGC CCC ACC ACG CGC TAC GTT 288 
Val Asn Leu He Gly His Ser His Gly Gly Pro Thr Thr Arg Tyr Val 
85 90 95 

25 GCC GCC GTG CGG CCG GAC CTG GTC GCC TCG GTC ACC AGC GTC GGT GCA 336 
Ala Ala Val Arg Pro Asp Leu Val Ala Ser Val Thr Ser Val Gly Ala 

100 105 110 

CCG CAC AAG GGC TCG GCC GCT GCC GAC TTC CTC AAG GGC ATC AGC GAT 384 
Pro His Lys Gly Ser Ala Ala Ala Asp Phe Leu Lys Gly He Ser Asp 
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115 120 125 

GGC CCC GCC GGG CCG GTC GCC ACA CCG CTG CTG GCG GGC ATC GTC AAC 432 
Gly Pro Ala Gly Pro Val Ala Thr Pro Leu Leu Ala Gly He Val Asn 
130 135 140 

5 GGC CTG GGC ACG CTG ATC AAC TTC CTC TCC GGC AGT TCC AGC ACC ACC 480 
Gly Leu Gly Thr Leu He Asn Phe Leu Ser Gly Ser Ser Ser Thr Thr 
145 150 155 160 

CCG CAG AAC GCC CTG GGT TCG CTG GAG TCG CTC AAC AGC GAA GGC GCC 528 
Pro Gin Asn Ala Leu Gly Ser Leu Glu Ser Leu Asn Ser Glu Gly Ala 
10 165 170 175 

GCG CGC TTC AAT GCC AAG TTC CCG CAG GGC ATC CCC ACC AGC GCC TGT 576 
Ala Arg Phe Asn Ala Lys Phe Pro Gin Gly lie Pro Thr Ser Ala Cys 

180 185 190 

GGC GAA GGG GCA TAC AGC GTG AAC GGC GTG CGC TAT TAC TCC TGG AGC 624 
15 Gly Glu Gly Ala Tyr Ser Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser 
195 200 205 

GGC ACC AGC CCG CTG ACC AAC GTG CTC GAC CCC AGC GAC CTG CTG ATG 672 
Gly Thr Ser Pro Leu Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Met 
210 215 220 

20 GGC GCC TCC TCG CTG ACC TTC GGC TCC GAG GCC AAC GAC GGC CTG GTC 720 
Gly Ala Ser Ser Leu Thr Phe Gly Ser Glu Ala Asn Asp Gly Leu Val 
225 230 235 240 

GGC CGC TGC AGT TCG CGC ATG GGC CAG GTG ATC CGC GAC AAC TAC CGG 768 
Gly Arg Cys Ser Ser Arg Met Gly Gin Val He Arg Asp Asn Tyr Arg 
25 245 250 255 

ATG AAC CAC CTC GAC GAG GTC AAC CAG ACC CTG GGG CTG ACC AGC CTG 816 
Met Asn His Leu Asp Glu Val Asn Gin Thr Leu Gly Leu Thr Ser Leu 

260 265 270 

TTC GAG ACC GAT CCG GTG ACC GTC TAC CGT CAG CAC GCC AAC CGC CTG 864 
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Phe Glu Thr Asp Pro Val Thr Val Tyr Arg Gin His Ala Asn Arg Leu 

275 280 285 

AAG AAC GCC GGG CTA 879 
Lys Asn Ala Gly Leu 
5 290 

iS?iJ#^f : 3 
K?iJCDft£ : 3 0 

: is a. — K*^"X • ^ > K^^CPseudomonas mendocina ) 
10 : S D 7 0 2 

Ala Trp Phe Gly Ser Ser Gly Tyr Thr Gin Thr Lys Tyr Pro He Val 
15 10 15 

Leu Gly His Gly Met Leu Gly Phe Asp Ser He Leu Gly Val 
15 20 25 30 

E#J#t : 4 
K?iJ®ft£ : 2 0 
m\(DW. : Wk 
20 : -*» 

E?ij0SH : ffeO&l? £$DNA 

CACGGCATGC TCGGCTTCGA 20 

25 

E?>J#^ : 5 

mm&z : 2 2 
E?|J0M : «nn 
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E8I 

ACCTCCGAAG TCCGCGGCGA GC 22 

BW*9 : 6 
W&\®&% ' 2 9 

ft ®ft : -** 

Mn?-:ilttR 

TCGACCCCAG CGATCTGTTC ATGGGCGCC 29 
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i) wMmm KE«a*ifcu Kt «ew#* 2 ice« 

5 2) E7y#-t2fcE«3*ifc2* U*f- KE*J0--**#tf»Jfc0iS 

H»iaE«©«fi^o 

3) itfc?^. ETOS^fcEIRSftfc* * KE?'J®£SB£# 

4) E*J#*l£E«*ftfc7 5 yiEW0 9VJ>fi< i^-@fifr® 

5) E9»J#"tl fcE«3ftfc7 ^ y KEfll & L < fi*©7 S 7^K?'J 
id>tt< £ t> 5 0%&±®*g|q)tt£Wt37 $ y KEfllfcfcttS&offi 
S : 18. 21. 25. 3 1. 43. 60. 75. 79. 93. 104. 
107. 125. 142. 145. 148. 155. 156. 159. 

15 164. 183. 198. 203. 210. 216. 222. 223. 
224. 242. 246. 247. 257. 266. 267. 276. 
fc^2 9 2 0-5 < t i>-mWx<D7 i y»BS*JWfe®7 * JW 

6) :Glyl8Ala;Met21Leu;Asp25L 
20 eu;Asp25Arg;Asn31Asp;Asp43Asn;Al 

a60Val ; I 1 e 7 5 L e u ; G 1 y 7 9 P r o ; Th r 9 3 V a 
1 ; Va 1 104 I 1 e ; Va 1 107A1 a ; Gl y 125G1 n ; 
Ilel42Leu;Glyl45Ser;Thrl48Ala;Gl 
yl55Ser;Serl56Gly;Thrl59Gly;Alal 
25 64Ser;Phel83Tyr;Serl98Lys;Arg203 
Ser;Thr210Ser;Val216Phe;Leu222Al 
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a ; Leu223Phe ;Me t224Leu ;Arg242Thr ; 
Arg246His;Met247Leu;Met257Leu;Th 
r266Val ;Leu267Phe;Asp276Ser; G 

1 y 2 9 2 S e r 0 ?*>®>pil < 1 1> 1 o£#i;If ^Oigffllg 5 I|ie« 
5 0*JU*U/<— tf 0 

7) «^®IIHflK4«7)Sf|l6 3S<D^f > n^<D9lcett®M#U 

8) EW«l»w|E«*nfc7 5 yUEWfcfctf : 18. 

2 1. 25. 3K 4 3. 60. 75. 79. 93. 104. 107. 
10 125. 142. 145. 148. 155. 156. 159. 164. 

183. 198. 203. 210. 216. 222. 223. 224. 
242. 246. 247. 257. 266. 267. 276. ttz&2 

15 KE^JO^tSfiRtt^S^n^itfe^o 

9) EW**lfclB«aftfc7 ;;iE^l<>Tft07;y»8i 
0 g& :Glyl8Ala ;Met21Leu ;Asp25Leu ; A 
sp25Arg ;Asn31Asp ;Asp43Asn ; A I a 6 0V 
al ; I le75Leu;Gly79Pro;Thr93Val ;Va 

20 1104Ile;Vall07Ala;Glyl25Gln;Ilel 
42Leu ;Glyl45Ser ;Thrl48Al a ; G 1 y 1 5 5 
Ser;Serl56Gly;Thrl59Gly;Alal64Se 
r ; Phel83Tyr ; Serl98Lys ;Arg203Ser ; 
Thr210Ser ; Va 1 2 1 6 P h e ; L e u 2 2 2 A 1 a ; L e 

25 u 2 2 3 Phe ;Met 2 2 4 Leu ;Arg 2 4 2 Thr ;Arg2 
46Hi s ;Met247 Leu ;Met257Leu ;Thr266 
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Val ;Leu267Phe;Asp276Ser ; J: G 1 y 2 9 
2 S e r<D*>*>(D'J>tl< Hlo^ti:$tifc'jA ( -^^J- KtSJ:? 

5 



10 



15 



20 
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